Abstract
Introduction
Education is often used to refer to formal learning. Its broader meaning covers a range of experiences including the building of understanding and knowledge through day to day experiences. The idea of considering expenditure on education as an investment instead of a part of consumption came in the 1960s. Becker (1962) presented a lengthy discussion of onthe-job training as another form of education. Some economists like Spence (1973) believe that education does not lead to higher wages (and productivity), it has a signalling effect only. Shultz (1975) showed that education was linked to the ability to relocate resources in disequilibrium situations.
In order to measure the impact of education on income, an important tool used is "rate of There have been attempts to estimate private returns to education in India. Azam (2012) found an increase in returns to secondary and tertiary education in the 1990s. According to Duraisamy (2000) , the private rate of return for the period 1993-94 increased as the level of education increased up to the secondary level and declined thereafter. Kingdon and Theopold (2005) estimated the mean returns to education during 1999-00 to be 8. 34% and 7.81% during 1993-94. Foster and Rosenzweig (1996) find that the returns to (primary) schooling increased during a period of rapid technical progress at the time of green revolution, particularly in areas with the highest growth rates.
This paper, using more recent data from the 61 st and 66 th round of the National Sample Survey Organisation (NSSO),finds that education is more rewarding at higher levels(unlike Duraisamy) and returns to education do not decline after secondary level.
The figures show that returns to higher education in India are generally high.
The purpose of this paper is to estimate private rate of return to education in India on the basis of gender and location. The pseudo panel approach is used to account for unobserved variables such as parental education, individual ability and motivational factors. The remainder of this paper is developed as follows: section 2 provides literature review, section 3 gives a brief discussion of data and modeling the impact of education on income of individuals; section 4 estimates returns to education and the conclusion and policy recommendations constitute section 5.
Literature
For the Indian scenario, Kijima (2006) attributes the increase in wage inequality in urban India (before 1991) to increase in the returns to skills. Fulford (2012) finds that in India both men and women with more education live in households with greater consumption per capita. Psacharopoulos and Patrinos (2002) made an international comparison of returns to education covering Asia, Europe / Middle East / North Africa, Latin America / Caribbean, OECD and Sub Saharan Africa region and found a negative relation between returns to education and level of economic development. They find that, the average rate of return to another year of schooling is 10%. The highest returns are recorded for low and middle-income countries. Tilak (2005) examines the relationship between higher education and economic development in India and finds it to be significant. Aggarwal (2012) findings indicate that returns to education increase with the level of education and differ for rural and urban residents. Private rates of return are higher for graduation level in both the sectors. In general, the disadvantaged social groups of the society tend to earn lower wages and family background is an important determinant affecting the earnings of individuals.
The literature on returns to education highlights a problem of endogeneity of the schooling variable. The individual choice of years of schooling is not exogenous and is found to be correlated with unobservables in the error term of the earnings function. These unobservables have been identified as 'ability' and 'motivation' which are correlated with years of education and earnings. This gives rise to an upward bias termed as an 'ability bias" (Card, 1999) . Ashenfelter et al. (1999) indicates other omitted factors that may cause a downward bias. In fact in Becker 1975, ability and funding are the two crucial determinants of rate of return in his demand supply model which is widely quoted and discussed.
Theoretically therefore ability was recognized to be one of the crucial determinants of the rate of return. The method for correcting this bias caused by unobserved heterogeneity across individuals is to use panel estimation with individual fixed effects. The main limitation associated with this methodology is the lack of longitudinal data in developing countries.
Several studies from developing countries have overcome this limitation by using a pseudopanel approach or instrumental variable techniques to estimate the rate of return to education (Bourguignon et al., 2004) . Using a pseudo panel (also called synthetic cohort data set) from repeated cross sectional surveys, Warunsiri and McNown (2010) Towards this end this study builds synthetic cohorts, controlling for cohort-specific effects, to deal with the problem of omitted variable bias.
The Models

Model 1: Standard Earnings Equation
This study begins with the modeling of private returns to education as done by the earning function method 3 . This method is also known as the 'Mincerian' method (Mincer 1974 ) and involves fitting a function of log-wages (ln(W)), using years of schooling (S), years of work experience (X) and its square (X 2 ) as independent variables. This function is called a "basic earnings function". 
Model 2: Pseudo Panel Approach
We need a panel data approach to account for heterogeneity at individual level. However, due to lack of longitudinal data for Indian households, we have to resort to pseudo panel 
where W ct is the average value of all observed wages in cohort c in period t and similarly for the other variables in the model. Verbeek (2008) points out that "the main problem with estimating β from model (2) is that α̅ ct depends on t, is unobserved, and is likely to be correlated with X ct . Therefore, treating α̅ ct as part of the random error term is likely to lead to inconsistent estimators. Alternatively, one can treat α̅ ct as fixed unknown parameters assuming that variation over time can be ignored (α̅ ct =α c ). If cohort averages are based on a large number of individual observations, this assumption seems reasonable". Table1 depicts the size of cohort groups being large enough for this assumption to hold true. Since the number of observations per cell varies substantially, the disturbance term is heteroskedastic, leading to biased standard errors. We correct this heteroskedasticity using weighted least squares (WLS) estimation by weighing each cell with the square root of the number of observations in each cell (Dargay, 2007) . We present estimates based on a pseudopanel data set with one year cohorts. One year cohort is a group of observations who share the same year of birth. 79 age cohorts are taken starting from the age of 7 years to 85 years.
In order to account for gender and location differences in returns to education, model (2) is also estimated separately for rural male, rural female, rural (both sexes), urban male, urban female and urban (both sexes).
Model 3: Earnings Equation with Education Level Dummies
The earnings function method can be used to estimate returns to education at different levels an "extended earnings function" can be specified as:
where β P, β M…………… β D are educational levels dummy coefficients.
The private rate of return to different levels of education can be derived from the following formula:
where S stand for the total number of years of schooling for each successive level of education (j=primary, middle, secondary, senior secondary, graduation, post-graduation and Diploma/certificate course respectively) and j-1 refers to previous level of education.
In order to account for gender and location differences in returns to education, model (3) is estimated separately for rural male, rural female, rural (both sexes), urban male, urban female and urban (both sexes).Since we cannot introduce individual dummies in pseudo panel, we estimate model (3) using Ordinary least squares (OLS) technique on each cross sectional data set. We find that though the OLS technique underestimates the average returns to education (Table 3) , it can be used to compare the returns for different levels of education. Comparison of coefficients over different rounds is also done and statistically tested.
Data on wage and salary earnings are collected for regular salaried/wage employees and casual wage labor. Daily wages in each activity are obtained by dividing weekly wages by total number of days in each activity. Potential experience refers to the number of years a person is likely to be in labor force having completing education. Data on potential experience was obtained by using the formula:
Potential experience = Age -years of education -5
It is assumed that an individual starts to work immediately after completing his/her education and education starts after the age of 5.
Estimates of Returns to Education
According to our estimates 27.7% of India's population was illiterate in 2009-10 ( If we look at age composition of the Indian population, around 20% of the population constitutes children below or up to 10 years of age and about half of the population is up to 25 years of age. The mean age of the Indian population is 28.5 years with standard deviation 18.8 years (source: NSSO 66 th round).It is not incorrect to say that "the heart of India lies in its villages" as majority of Indian population (73.9%) resides in rural areas. On looking at the descriptive statistics (Table 3) , we find that the mean of total daily wages 
Estimates of Private Return to Education
The average return to education is found to be around 11.7% and 10.76% per year of education for the periods 2004-05 and 2009-10 respectively (Table 4) while the pseudo panel estimates for returns to education according to weighted least squares are 15%. The coefficient of experience and square of experience is positive and negative respectively and significant at 1% level of significance indicating that age earning profile is upward sloping and concave, as pointed out by Becker(1960) .
The estimated return to primary education is 7.35% whereas returns to middle, secondary and senior secondary levels are 7.68%, 15.13% and 12.82% respectively for the year 2004-05.
Similarly for 2009-10, estimated returns to primary education is 4.75% and 6.89%, 13.5%
and 12.9% for middle, secondary and senior secondary levels respectively (figure 1).Returns to school education were higher in 2004-05 whereas, for higher education returns are higher for the recent period 2009-10. School education has become relatively less rewarding and higher education more rewarding over the years. On statistically testing the difference in returns overtime, it is observed that fall in returns to primary education is significant at 5% level of significance and returns to technical education have increased with 10% level of significance. 
%. These figures imply that returns to higher education in India a
It is evident that returns to school education are convex in India for both the periods not only convex but downward sloping after a level. because of the fact that possible opportunities are more once you attain a certain level of education and obtaining a higher level of education does not lead to a higher return on it. (Figure 2 ). In fact in rural areas, return to education has declined overtime except for post-graduation and technical diploma courses. It can be concluded that education has become more rewarding in urban areas than in rural areas in recent years. 
: Estimated earnings equation for levels of education(log of total daily wages as dependent variable) and returns to education in India
: Estimated earnings equation for levels of education(log of total daily wages as
Gender and Spatial Comparison of Returns to Education
Pseudo panel estimates using weighted least square technique (Table 6 ) depict that overall returns to male education is higher (13.5%) than female education (12.6%) and z test confirms the finding as the difference comes out to be significant at 1% level of significance.
Returns are generally higher in urban areas (except for post-graduation and diploma courses) because of greater job opportunities. There is a sharp increase in return for secondary level in urban areas in comparison to rural areas. It further rises for college education and falls for university education in urban areas but continue to rise in rural areas. This could be because of supply and demand mismatch in rural areas. Returns to technical diploma/certificate courses are highest in both rural and urban areas. Again, this could be because of higher Table 6 ) also depict that overall returns to education in urban areas is little higher (15.08%) than in rural areas (15.04%), but the difference does not comes out to be significant. Returns to female education for technical diploma / certificate are as high as 37.13% whereas it is 24.55% for male education. This may be because of scarcity premium on female workers, as very few women attain higher levels of education and this constrains labor supply. Similar results are also found for Pakistan, China and Malavi (Aslam, 2007 , Zhang et al, 2005 and Chirwa and Matita, 2009 ). Pseudo panel estimates using weighted least square technique (Table 8) depict that overall returns to education in rural areas is higher for males (14.9%) in comparison to females (12%) and the difference is significant at 1% level of significance.
In contrast to rural areas, returns to female education are higher than returns to male education in urban areas except for middle level and post-graduation. This tells us that secondary education proves to be very rewarding for urban females. Returns to education for urban males are highest for technical diploma / certificate courses, whereas in case of females they are highest for Secondary education followed by college education. This indicates that secondary education and graduation prove to be rewarding for urban females in labour market. Pseudo panel estimates (Table 8) depict that overall returns to education in urban areas is higher for females (18.75%) in comparison to males (14%)and the difference is significant at 1% level of significance. On comparing the returns to education for females in rural and urban areas (Figure 7) , we observe that returns to school education are higher for urban females for all levels of schooling and the gap is largest for secondary level followed by middle level. As far as Pseudo panel estimates using weighted least square technique ( Table 8 ) also depict that overall returns to education is higher for urban females (18.75%) than for rural females (12%) and the difference is significant at 1% level of significance. In contrast to this finding, pseudo panel estimates using weighted least square technique (Table 8 ) also show that the overall returns to education for rural males (14.95%) is higher than for urban males (14%) and the difference is significant at 1% level of significance. Hence, rural urban differences in return become visible when we do gender wise comparison. 
Conclusion and Policy Recommendations
This paper has discussed the enormous benefits associated with higher levels of education.
Investment in human capital enables individuals to increase their future earnings and enhance their experience in the labour market. This study employs the pseudo-panel approach for We need a panel data approach to account for heterogeneity at individual level. But due to lack of longitudinal data for Indian households, we have to resort to pseudo panel approach.
Pseudo-panel dataare constructed from 61st and 66th round of NSSO employment and unemployment survey data. The average return to education, as calculated in this study, is about 15% per year of education. Return to secondary education is twice as large as that of primary/middle level education. Hence, it pays to acquire secondary education as returns to education are convex. College education in India proves to be rewarding with a return of 22.59% and university education at 16.8%.
A gender wise comparison of returns shows that returns at initial levels of education (primary and middle) are lower for females but for higher levels of education the situation reverses.
Returns to female education for technical diploma / certificate are as high as 37.13% whereas it is 24.55% for male education. In urban areas, returns to female education are higher than returns to male education except for middle level and post-graduation. The gap is largest for secondary education. This tells us that secondary education proves to be very rewarding for urban females. Pseudo panel estimates show that returns to education in urban areas are higher for females (18.75%) in comparison to males (14%), whereas in rural areas, the situation is reversed as returns are higher for males (14.95%) in comparison to females (12%). Hence, it can be said that education is relatively more rewarding for females in urban areas and for males in rural areas, given the nature of job and opportunities.
Returns to schooling are generally lower in rural areas than in urban areas. The returns to higher education (college education and technical diploma / certificate) however, present a different picture, where the returns in rural areas are greater than returns in urban areas. This observation combined with the fact that 87.45% of rural labour force is employed in agriculture and forestry and related activities implies that education has positive impact on productivity of labourers employed in agriculture sector particularly when education incorporates extension programmes and knowledge about agricultural techniques in terms of seeds and fertilisers. Hence education can improve the growth performance of agricultural sector too and there should be more emphasis on education at diploma courses requiring some specialisation.
Overtime comparison of estimates reveal that returns to school education were higher in 2004-05 whereas for higher education, returns are higher for the recent period 2009-10.
School education has become relatively less rewarding and higher education more rewarding over the years. This finding is particularly true for urban areas in comparison to rural areas.
Returns have increased in 2009-10 from secondary level onwards in urban areas and the difference is also substantial. In rural areas, returns to education have declined overtime except for post-graduation and technical diploma courses as job opportunities are not there in the rural areas.
Appendix
While estimating earnings equation, where dependent variable is log of daily wages and regressors are years of schooling, experience and its square, there could be a problem of endogeniety as there can be factors influencing both level of education and earnings, for example, 'ability' of an individual impacts both his/her earnings and educational attainment.
In order to account for such individual specific effects, panel data estimation with individual fixed effects could be used. But, for Indian scenario, the data set that is being used for estimation consists of two independent rounds of surveys consisting of different sets of individuals. As a result of which panel data cannot be constructed from these surveys.
Another way that is used in the paper is to generate a pseudo panel based on year of birth cohorts where all the observations/individuals with same year of birth are grouped together.
Taking average over the cohort members for the variables under study, we generate a pseudo panel consisting of 158 (79+79) observations, as 79 age cohorts are generated for each round of survey. Averaging over the cohort members eliminates heterogeneity at individual level.
As observed in table A1, number of observations per year cohort varies substantially, as a result of which the disturbance term may be heteroskedastic. In order to deal with it, we use weighted least squares (WLS) estimation by weighing each year cohort with the square root of the number of observations in it.
